In nonhuman primates and humans, similar to other mammals, hormones are not strictly necessary for the expression of maternal behavior, but nevertheless influence variation in maternal responsiveness and parental behavior both within and between individuals. A growing number of correlational and experimental studies have indicated that high circulating estrogen concentrations during pregnancy increase maternal motivation and responsiveness to infant stimuli, while effects of prepartum or postpartum estrogens and progestogens on maternal behavior are less clear. Prolactin is thought to play a role in promoting paternal and alloparental care in primates, but little is known about the relationship between this hormone and maternal behavior. High circulating cortisol levels appear to enhance arousal and responsiveness to infant stimuli in young, relatively inexperienced female primates, but interfere with the expression of maternal behavior in older and more experienced mothers. Among neuropeptides and neurotransmitters, preliminary evidence indicates that oxytocin and endogenous opioids affect maternal attachment to infants, including maintenance of contact, grooming, and responses to separation. Brain serotonin affects anxiety and impulsivity, which in turn may affect maternal behaviors such as infant retrieval or rejection of infants' attempts to make contact with the mother. Although our understanding of the neuroendocrine correlates of primate maternal behavior has grown substantially in the last two decades, very little is known about the mechanisms underlying these effects, e.g., the extent to which these mechanisms may involve changes in perception, emotion, or cognition.
Introduction
The laboratory rat has traditionally been the animal model of choice for research on the neuroendocrinology of maternal behavior, as maternal behavior in this species is predictably elicited and easily quantified, and modern invasive techniques for the manipulation and measurement of neuroendocrine variables can be used in this species (e.g., Bridges, 1990) . For similar reasons, and with the additional advantage of having a large brain, the sheep has also been a favorite animal model for research in this area (e.g., Keverne and Kendrick, 1994) . Studies of the neural and endocrine regulation of maternal behavior in rats and sheep have produced largely converging findings, leading to generalizations concerning the regulation of maternal behavior in mammals (Pryce, 1992; Numan and Insel, 2003) .
Until the mid-to late 1980s, virtually no research was conducted on the neuroendocrinology of maternal behavior in primates. In part, this absence of research reflected the belief that maternal behavior in nonhuman primates and humans is learned early in life and later reinforced by experience acquired through reproduction (e.g., Keverne, 1996) . Experiments with rhesus monkeys (Macaca mulatta) conducted in the 1950s and 1960s showed that socially deprived females displayed neglectful or abusive parenting with their first offspring, suggesting that opportunities to observe maternal behavior exhibited by other individuals and direct experience with one's own mother were necessary for the acquisition and expression of competent maternal care (Harlow and Seay, 1966; Ruppenthal et al., 1976) . The abnormal behavior of socially deprived monkeys, however, was more likely the result of brain alterations induced by traumatic early experience and highly artificial laboratory housing conditions than of learning deficits (Maestripieri and Carroll, 1998a) . Since the notion that maternal behavior is learned was consistent with the behaviorist paradigm, which dominated research in psychology for many decades, the "learning" interpretation of social-deprivation experiments went unchallenged for many years. The complementary assumption that maternal behavior in nonhuman primates and humans was largely emancipated from hormonal and other biological influences also went unchallenged for a long time (e.g., Coe, 1990; Keverne, 1996) .
Studies of monkeys and humans in the late 1980s and 1990s, however, began to provide evidence that although hormones are not necessary for the expression of primate maternal behavior, they 
